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OBJECTIVE — Familial predisposition to hypertension has been associated with the devel-
opmentofdiabeticnephropathyinadults,buttherearelimiteddatainadolescents.Ouraimwas
to assess whether parental ambulatory blood pressure (ABP) was associated with ABP and
albumin excretion in young offspring with type 1 diabetes.
RESEARCH DESIGN AND METHODS — Twenty-four-hour ABP monitoring was per-
formed in 509 young offspring (mean  SD age 15.8  2.3 years) with type 1 diabetes, 311
fathers, and 444 mothers. Systolic (SBP) and diastolic blood pressure (DBP) measurements
during 24 h, daytime, and nighttime were calculated. Three early morning urinary albumin-to-
creatinine ratios (ACRs), A1C, and anthropometric parameters were available for the offspring.
RESULTS — All paternal ABP parameters, except for nighttime SBP, were independently
related to the offspring’s ABP (24-h SBP 0.18, 24-h DBP 0.22, daytime SBP 0.25,
daytime DBP 0.23, and nighttime DBP 0.18; all P  0.01). Maternal 24-h DBP (
0.19, P  0.004), daytime DBP (0.09, P  0.04), and nighttime SBP (0.24 P  0.001)
were related to the corresponding ABP parameter in the offspring. Signiﬁcant associations were
found between the offspring’s logACR and maternal ABP. The association with 24-h DBP (
0.16, P  0.02), daytime DBP (0.16 P  0.02), and nighttime DBP (0.15 P  0.03)
persisted even after adjustment for the offspring’s ABP. Mothers of offspring with microalbu-
minuria had higher ABP than mothers of offspring without microalbuminuria (all P  0.05).
CONCLUSIONS — In this cohort, parental ABP signiﬁcantly inﬂuenced offspring blood
pressure, therefore conﬁrming familial inﬂuences on this trait. In addition, maternal ABP, par-
ticularly DBP, was closely related to ACR in the offspring, suggesting a dominant effect of
maternal genes or an effect of the intrauterine environment on microalbuminuria risk.
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M
icroalbuminuria remains the best
predictive marker for the develop-
mentofovertdiabeticnephropathy
and represents an independent risk factor
for cardiovascular disease (CVD) (1). Ev-
idence indicating that the risk for the de-
velopment of microalbuminuria and
diabeticnephropathyispartlygeneticand
may relate to the inheritance of genes as-
sociated with CVD is accumulating (2).
Severalstudieshaveshownfamilialaggre-
gation of renal disease in type 1 diabetes
(2,3), and a family history of hyperten-
sion, dyslipidemia, insulin resistance,
type 2 diabetes, or a cluster of these car-
diovascular risk factors has been associ-
ated with an increased risk of diabetic
nephropathy (2,4).
Inparticular,severallinesofevidence
have highlighted the fact that predisposi-
tiontohypertensionmightbeariskfactor
for the development and progression of
diabetic nephropathy in individuals with
type 1 diabetes (4–8), and, therefore, the
inheritance of blood pressure–related
genes might also contribute to abnormal
albumin excretion and renal damage. Pa-
rental hypertension has been associated
with changes in renal hemodynamics (9)
and with the development of diabetic ne-
phropathy in the offspring with diabetes
(5–8). However, the relationship be-
tween family history of hypertension and
albuminuriahasnotbeenconﬁrmedinall
studies(10)andinthemajorityofstudies,
conﬁrmation has been based on a single
blood pressure assessment in the parents
(7,8) or on a questionnaire-based history
of parental hypertension. In addition, the
effect of parental blood pressure, as was
that of other heritable factors, has been
mainly investigated in adults with diabe-
tes,whereasithasbeenseldomstudiedin
children and adolescents (11,12).
Understanding the role of such a fa-
milial/genetic effect of blood pressure on
renal disease would be particularly im-
portant in adolescents with type 1 diabe-
tes, who represent a vulnerable group at
risk of vascular complications (13). In
particular, the identiﬁcation of familial/
genetic factors predisposing to diabetic
nephropathy and the understanding of
their interplay with glycemic control and
the hormonal and metabolic changes of
pubertycouldhelpinidentifyingsubjects
at higher risk for diabetes complications,
who therefore require more intensive
treatmenttopreventthem.Theaimofthe
present study was to assess whether pa-
rental ambulatory blood pressure (ABP)
was related to variations in the same trait
and in albumin excretion rates in young
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diabetes.
RESEARCH DESIGN AND
METHODS— The study population
was composed of young people with type
1 diabetes and their parents recruited in
the Nephropathy Family Study (NFS).
The NFS was set up in 2000 as part of the
Juvenile Diabetes Research Foundation/
Wellcome Trust Diabetes Inﬂammation
Laboratory: Genetic Resource Investigat-
ing Diabetes (GRID) study (14). Between
2000 and 2005, 1,066 subjects, aged
10–16 years, who had developed type 1
diabetes before the age of 16 years, were
recruitedthroughoutfourEnglishregions
(East Anglia, Birmingham, Bristol, and
Oxford) for detailed phenotypic and ge-
netic study of the early pathogenesis of
microalbuminuria. Subjects with insulin-
treated diabetes due to other pathological
conditionswereexcluded.Similarly,chil-
dren with chronic renal disease or other
chronicdiseases,whicharelikelytoaffect
renal function, were excluded. The me-
dian duration of follow-up is currently
2.6 (interquartile range 1.8–3.8) years.
The longitudinal study schedule
comprisedannualcollectionofthreecon-
secutive early-morning urine specimens
for centralized measurement of the albu-
min-to-creatinine ratio (ACR) and blood
samples for measurements of A1C. An-
nual assessments also included measure-
mentsofheightandweight.Parentsofthe
NFS children were also recruited, and
they underwent clinical assessment, in-
cluding height and weight.
Twenty-four-hour ambulatory blood
pressure monitoring (ABPM) was per-
formed in a subgroup of offspring and
parents from the NFS. Speciﬁcally, it was
done in 509 children, 311 fathers, and
444 mothers, for a total of 250 complete
trios.
Ethics approval was obtained from
the regional ethics committee, with writ-
ten consent from the parents and assent
from the children.
24-h ABPM
Each child and parent was ﬁtted with a
portable noninvasive oscillometric re-
corder (Diasys Integra II, Novacor, Rueil-
Malmaison, France). The validity of
measurementswiththismonitorwascon-
ﬁrmed previously (15). An appropriate
cuff size was ﬁtted on the basis of the arm
circumferenceofeachsubjectandapplied
onthenondominantarm.ABPMwasper-
formed during a normal day with typical
activities, but subjects were asked to
avoidvigorousexercisesandtokeeptheir
arm relaxed during each daytime inﬂa-
tion. A measurement was automatically
repeatedifvalueswereoutsidethefollow-
ingintervalsofmeasurementvalidity:sys-
tolic blood pressure (SBP) 50 mmHg;
diastolic blood pressure (DBP) 30 and
150 mmHg; heart rate 35 and 250
bpm; pulse pressure 10 and 150
mmHg at SBP 120 mmHg; and pulse
pressure 15 and 150 mmHg at SBP
120 mmHg. Furthermore, all subjects
were asked to record in a diary the time
theywenttobedandthetimetheyawoke,
as well as exercise periods and quality of
their sleep.
Blood pressure readings were ob-
tainedat30-minintervalsduringtheday-
time (0700–2200) and at 60-min
intervals during the nighttime (2200–
0700). At the end of the ABPM, the mon-
itor was downloaded to a personal
computer equipped with DiasySoft soft-
wareforanalysisofthemeasurements.All
readings taken during 24 h were used to
calculate mean 24-h SBP and DBP
whereasmeandaytimeandnighttimeSBP
and DBP were calculated based on the
awake and asleep periods, calculated
from diary times. To characterize the cir-
cadian blood pressure rhythm, the per-
centage of the nocturnal fall in SBP and
DBP was calculated using the formula
daytime SBP [or DBP]  nighttime SBP
[or DBP]/daytime SBP [or DBP]  100.
Patients were classiﬁed as dippers if their
daytime SBP and/or DBP decreased by at
least 10% during the night; all other sub-
jects were classiﬁed as nondippers.
Hypertension in the parents was de-
ﬁned as current use of antihypertensive
medicationoranelevatedABP,deﬁnedas
24-h blood pressure 135/85 mmHg
(15). Hypertensive fathers and mothers
were excluded from all analyses, apart
from those assessing prevalence of
hypertension.
Albumin and creatinine
All urine samples were assessed centrally
in a single reference laboratory. Sam-
ples were stored at 70°C before anal-
ysis. Albumin was measured centrally
by a double-antibody enzyme-linked
immunosorbent assay method. The with-
in-andbetween-assaycoefﬁcientsofvari-
ation (CV) were 6 and 12%, respectively.
Creatinine was initially measured using a
modiﬁedJaffemethod(Unimate7;Roche
Diagnostic Systems, Basel, Switzerland)
on a Cobas Mira (Roche Diagnostic Sys-
tems) automated spectrophotometer (CV
2% at 2.2 mmol/l) and, more recently, by
stable isotope dilution electrospray mass
spectrometry-mass spectrometry (14).
A1C
All samples were analyzed centrally in
Cambridge on a TOSOH G7 analyzer
(TosohBioscience,Redditch,U.K.),using
high-performance liquid chromatogra-
phy and absorbance change detection
and Diabetes Control and Complica-
tions Trial–aligned methods. The nor-
mal range was 4.9–6.3%, and the CVs
were 4.8 and 6.6% at A1C levels of 5.5
and 10.1%, respectively.
Calculations
ACR was summarized as the geometric
mean of three consecutive early morning
urine samples and log-transformed for
analyses. Microalbuminuria was deﬁned
as an ACR between 3.5 and 35 mg/mmol
in male patients and between 4.0 and 47
mg/mmol in female patients in two of
three consecutive early morning urine
collections during an annual assessment
(corresponding to an overnight albumin
excretion rate between 20 and 200 g/
min) (13). The mean of all A1C measure-
ments for the offspring collected from the
time of recruitment in the study until the
last visit was calculated and included in
the analyses.
Statistical analyses
Analyses were performed using SPSS for
Windows (version 16.0; SPSS, Chicago,
IL). Data are summarized as means  SD
or median (interquartile range) unless
otherwise speciﬁed. Nonnormally dis-
tributed variables, such as ACR, were log-
transformed before analysis. Age and sex
adjustments for blood pressure were per-
formed by calculating residuals. Compar-
isons between different groups were
performed by unpaired t tests, whereas
comparisons across categories were made
using 	
2 or Fisher exact tests. Multiple
regression analysis was applied to test the
independent association between paren-
tal ABP and offspring ABP and albumin
excretion, with adjustment for other con-
founding variables. For this analysis, data
are expressed as the regression coefﬁcient
.P0.05wastakenassigniﬁcantforall
analyses.
RESULTS— ABPM was performed in
509 children, 311 fathers, and 444 moth-
ers, for a total of 295 matched father-
offspring pairs, 411 matched mother-
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analyses were conﬁned to the 250 families
forwhomcompletetriodatawereavailable.
Offspring and parental characteristics and
ABPM data are reported in supplementary
Table 1, available in an online appendix at
http://care.diabetesjournals.org/cgi/content/
full/dc09-1152/DC1).
Offspring
ABPM was performed in 509 young off-
spring (278 female and 231 male) with
type 1 diabetes. Their mean  SD age at
the ABPM assessment was 15.8  2.3
years, diabetes duration was 6.4  3.9
years, and A1C was 9.3  1.6%.
Fathers
Thefathers’agewas46.95.9years(me-
dian 46.3 [range 33.0–67.0] years).
Paternal ABPM data are reported in sup-
plementary Table 1. Ninety-two fathers
(29.6%) were hypertensive, based on
ABPM results or current treatment with
antihypertensive drugs.
Mothers
Themothers’agewas44.75.3(median
44.2 [range 31.5–60.3] years. Maternal
ABPMdataarereportedinsupplementary
Table1.Ofthemothers,65(14.6%)were
hypertensive.
Associations between parental and
offspring ABPM parameters
Signiﬁcant independent associations
were found among the patients’ ABP and
their mothers’ and fathers’ corresponding
ABPM parameters, adjusted for age. Spe-
ciﬁcally, after adjustment for the off-
spring’s age, sex, A1C, and BMI SD score,
all paternal ABPM parameters, except for
nighttime SBP, were independently re-
lated to the offspring’s corresponding
ABPM parameters (Table 1). In contrast,
only maternal 24-h DBP, daytime DBP,
and nighttime SBP were independently
related to the offspring’s corresponding
ABPM parameter (Table 1).
Relationship between parental ABP
and offspring’s ACR
Potential associations between parental
ABP and the offspring’s albumin excre-
tion were assessed. All maternal ABP pa-
rameters were signiﬁcantly associated
with logACR in the offspring (Table 2,
model 1). These associations remained
signiﬁcant even after adjustment of ACR
for age, sex, and A1C (model 2). In con-
trast,afteradjustmentforthecorrespond-
ing ABP parameter in the offspring
(model 3), 24-h, daytime, and nighttime
SBPs were no longer signiﬁcantly associ-
ated with logACR, whereas diastolic ABP
parameters were still independently asso-
ciatedwithACR.Incontrast,therewasno
signiﬁcantassociationbetweenanypater-
nal ABPM parameter and the offspring
ACR (Table 2).
Parents’ ABP and offspring’s
microalbuminuria status
The association between parental blood
pressure and ACR in the offspring was
further investigated by comparing par-
ents of offspring who developed mi-
croalbuminuria (both persistent and
transient cases of microalbuminuria were
considered) during the study period with
parents of offspring who remained nor-
moalbuminuric.Speciﬁcally,38fathersof
patients with microalbuminuria (MA
)
were compared with the remaining 212
fathers of patients with normoalbumin-
uria (MA). Fathers of MA
 patients
were similar in age, height, weight, and
BMI compared with fathers of MA pa-
tients (supplementary Table 2). There
wasnosigniﬁcantdifferenceinanyABPM
parameter between the two groups (Fig.
1). Similarly, the nocturnal fall in blood
pressure (SBP fall [MA
 vs. MA group]
15.27.6vs.14.37.3%,P0.4;DBP
fall 15.2  8.2 vs. 16.3  8.4%, P  0.4)
and the percentage of hypertensive fa-
thers was not different between the two
groups (MA
 vs. MA group 41.7 vs.
30.9%, P  0.4).
Mothers of MA
 patients were simi-
lar in age, height, weight, and BMI com-
pared with mothers of MA patients
Table 1—Multiple regression analysis: independent effect of parental ABP on the offspring’s
ABP
Fathers Mothers
Model 1:
R
2*
Model 2† Model 1:
R
2*
Model 2†
R
2  P value R
2  P value
24-h SBP 0.115 0.149 0.18 0.005 0.095 0.112 0.13 0.05
24-h DBP 0.119 0.166 0.22 0.001 0.105 0.143 0.19 0.004
Daytime SBP 0.073 0.134 0.25 0.001 0.070 0.098 0.06 0.2
Daytime DBP 0.055 0.106 0.23 0.001 0.055 0.083 0.09 0.04
Nighttime SBP 0.114 0.115 0.04 0.5 0.083 0.139 0.24 0.001
Nighttime DBP 0.136 0.170 0.18 0.005 0.114 0.131 0.13 0.05
Dependent variable: offspring’s ABP. *Model 1: independent variables are child’s age, sex, A1C, and BMI SD
score. †Model 2: as for model 1 plus parental ABP parameter.
Table 2—Associations between parental ABP and offspring’s ACR
Model 1 Model 2 Model 3
 P value  P value  P value
Mothers
24-h SBP 0.15 0.01 0.15 0.03 0.13 0.05
24-h DBP 0.17 0.01 0.17 0.01 0.16 0.02
Daytime SBP 0.15 0.02 0.14 0.03 0.12 0.05
Daytime DBP 0.16 0.01 0.16 0.01 0.16 0.02
Nighttime SBP 0.16 0.02 0.14 0.04 0.11 0.1
Nighttime DBP 0.17 0.01 0.16 0.02 0.15 0.03
Fathers
24-h SBP 0.13 0.06 0.01 0.08 0.08 0.2
24-h DBP 0.11 0.1 0.10 0.1 0.07 0.3
Daytime SBP 0.13 0.05 0.12 0.07 0.08 0.3
Daytime DBP 0.08 0.2 0.08 0.2 0.05 0.4
Nighttime SBP 0.13 0.06 0.11 0.1 0.10 0.1
Nighttime DBP 0.13 0.06 0.13 0.1 0.11 0.1
Data are regression coefﬁcients  and P values. Regression models with logACR as the dependent variable.
Three models were generated: model 1: maternal (or paternal) ABP parameter as an independent variable;
model 2: model 1 plus offspring’s age, sex, and mean A1C; and model 3: model 2 plus offspring’s corre-
sponding ABP parameter.
Maternal ABP and offspring albumin excretion
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pared ABPM parameters of mothers of
MA
 patients with those of mothers of
MA patients, we found that 24-h DBP,
daytimeSBP,daytimeDBP,andnighttime
DBP were signiﬁcantly higher in mothers
ofMA
thaninmothersofMApatients
(Fig.1).Inaddition,thepercentageofhy-
pertensive mothers was higher in the
MA
 than in the MA group (34.3 vs.
11.2%, P  0.004). There was no differ-
ence in the nocturnal fall in blood pres-
sure between the two groups (SBP fall
[MA
 vs. MA group] 14.0  7.1 vs.
14.8  7.0%, P  0.5; DBP fall 13.2 
6.7 vs. 14.1  8.1%, P  0.5).
CONCLUSIONS — In the present
studywefoundasigniﬁcantassociationof
both paternal and maternal ABP with the
same trait in young offspring with type 1
diabetes. In addition, we found that ma-
ternal ABP was independently related to
the offspring’s albumin excretion.
Several lines of evidence have shown
that blood pressure is a genetically deter-
mined trait and an heritability of 30–
40% has been reported, even though, so
far, no consistent genetic determinants
have been identiﬁed (16). In line with
previous studies (17), we found that pa-
rental blood pressure signiﬁcantly inﬂu-
enced the same trait in the offspring,
therefore supporting a potential genetic
inﬂuence on blood pressure in young
people with diabetes.
A predominant effect of paternal
blood pressure in inﬂuencing the same
trait in the offspring emerged from the
presentstudy.Thisresultissimilartopre-
vious data showing that parental blood
pressure was a signiﬁcant determinant of
blood pressure in young offspring with
type 1 diabetes, with a stronger effect of
paternal SBP on the offspring’s SBP,
whereas the contribution of maternal and
paternal DBP on the offspring’s DBP was
similar (17).
Interestingly,wefoundsigniﬁcantas-
sociations between maternal ABP and
ACR and the development of microalbu-
minuria in the offspring, whereas no rela-
tionshipwasfoundbetweenpaternalABP
and ACR in the offspring. Few previous
studies (2,18–20) have assessed maternal
and paternal blood pressure effects sepa-
rately, mainly because the majority of
them have been underpowered for this
kind of analysis. A stronger association of
a maternal history of hypertension with
diabetic nephropathy, as in our study,
was previously found in adult offspring
with type 1 diabetes (2), even though the
risk was signiﬁcantly higher when both
parents were hypertensive. In a cohort of
children and adolescents with type 1 dia-
betes, Le ´vy-Marchal et al. (20), found an
independent effect of maternal hyperten-
sion on the risk of microalbuminuria in
theoffspring.Thestrongerassociationwe
found between maternal ABP and ACR in
the offspring might be related to a domi-
nant inﬂuence of maternal genes. Mito-
chondria-speciﬁc genes could be
potential candidates (16), but imprinted
genes, in which only the maternal allele is
expressed,mightbealsoimplicatedinthe
predisposition to microalbuminuria in
the offspring.
Whereas familial predisposition to
hypertension may indicate a genetic ef-
fect, the potential contribution of envi-
ronmental and behavioral components
also needs to be considered (21,22). The
effects of the intrauterine environment
mightcontributetothestrongerinﬂuence
of maternal blood pressure on albumin
excretion (21). However, a greater post-
natal sharing of environmental factors
between mothers and offspring than be-
tweenfathersandoffspringmightalsoex-
plain the stronger maternal inﬂuence
(22).
Parental blood pressure could con-
tributetotheriskofdiabeticnephropathy
in offspring through an effect on the off-
spring’s blood pressure and/or through
other mechanisms (4). However, previ-
ous studies have not always included ad-
justments for offspring blood pressure.
Where these adjustments were made, as
in the EURODIAB study (4), the associa-
tion between parental hypertension and
albuminuria in the offspring was attenu-
ated and lost statistical signiﬁcance, sug-
gesting that most of the inﬂuence of
parental blood pressure is mediated
through an effect on the offspring’s blood
pressure. In the present study, we also
found that after adding the offspring’s
blood pressure into the regression mod-
els, there was an attenuation of the effect
of some maternal blood pressure param-
eters on albumin excretion, but the ma-
Figure 1—ABP in parents of MA
 and MA offspring. Bars show means  SD. *P  0.01 for
the comparison between mothers of MA
 vs. MA offspring.
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parameters were still signiﬁcantly associ-
ated with the outcome. In contrast to the
EURODIAB study (4), in which only a
family history of hypertension was con-
sidered, we performed a direct assess-
ment of blood pressure, which was
included as a continuous variable in our
regression models, and this could ex-
plain, at least in part, our different
ﬁnding.
One of the strengths of the present
studywasthatadirectassessmentof24-h
blood pressure was performed in the par-
ents, instead of a collection of a self-
reported history of hypertension, which
wasusedinthemajorityofpreviousstud-
ies (2,4,7,11). A recent study assessing
the heritability of blood pressure has
shownthatABPismoreaccurateandsen-
sitivethanofﬁcebloodpressureincaptur-
ing the heritable part of this trait (23).
Ofﬁce blood pressure is based only on a
singleassessment,whichisaffectedbyen-
vironmental factors and does not reﬂect
thephysiologicaldailyvariabilityinblood
pressure (23).
In the present study we considered
albumin excretion, adjusted as a quanti-
tative trait, as the main outcome variable,
and the presence of microalbuminuria as
a secondary outcome, to avoid potential
misclassiﬁcationsduetocasesoftransient
microalbuminuria, which can be very
common,particularlyinyoungerpopula-
tions (13). The use of albumin excretion
as a continuous variable is supported by
recentevidencethatprogressiveincreases
in albumin excretion, even within the
normal range, are detectable soon after
diagnosisandrepresentastrongpredictor
forthedevelopmentofmicroalbuminuria
(24). In addition, we have recently re-
ported that increases in blood pressure
parallel rises in albumin excretion, even
before the onset of microalbuminuria in
young people with type 1 diabetes (14).
Furthermore, ACR adjusted for other fac-
tors known to inﬂuence it, such as age,
sex, duration of diabetes, and A1C (25),
provides a more robust estimate of the
independent effects of familial blood
pressure on this quantitative trait. How-
ever,aweaknessofourstudyisthatwedo
not have long-term outcomes related to
the establishment of advanced stages of
diabetic nephropathy.
The present study is one of the few
reportsontheroleofparentalbloodpres-
sure on albumin excretion in a cohort of
youngoffspringwithtype1diabetes.Pre-
viously,theeffectoffamilialfactorsonthe
risk of developing diabetes complications
in the offspring has been assessed mainly
in adults, with only a few investigations
including young people with diabetes.
Rudberg et al. (11) found that a family
history of hypertension and CVD was as-
sociated with an increased prevalence of
microalbuminuria in a cohort of 300 off-
spring with type 1 diabetes. In an early
reportfromtheOxfordRegionalProspec-
tive Study, there was no effect of parental
absolute ABP values or of parental hyper-
tension on albumin excretion in young
offspring with type 1 diabetes (12). The
different ﬁndings of the latter study com-
pared with those of the present study
might be related to differences in the ages
of the populations studied or differences
intheACRrangebetweenthetwostudies.
In our study, as in previous studies
(4), the association between parental
blood pressure and albumin excretion in
the offspring was weak, suggesting that,
even though there is an effect of parental
bloodpressure,thisislikelytobejustone
of several factors implicated in the com-
plex pathogenesis of diabetic nephropa-
thy. This assumption is supported by the
observation that the presence of a cluster-
ing of several CVD risk factors in the par-
ents has a stronger effect on the risk for
diabetic nephropathy in the offspring
than the heritability of a single factor,
such as hypertension alone (2).
A stronger effect of parental blood
pressure emerged from studies in which
the offspring had a more advanced stage
ofdiabeticnephropathy,characterizedby
clinical proteinuria (7). Therefore, it
could be argued that the effect of parental
blood pressure might become more evi-
dent with further follow-up of our cohort
and when more individuals with persis-
tentmicroalbuminuriaormacroalbumin-
uria are identiﬁed.
In summary, in the present study we
found that in a cohort of young people
withchildhood-onsettype1diabetes,pa-
rental ABP signiﬁcantly inﬂuenced the
offspring’s blood pressure, therefore con-
ﬁrming a familial inﬂuence on this trait.
Of particular interest was the ﬁnding that
maternal, but not paternal, ABP was
closely related to albumin excretion and
the presence of microalbuminuria in the
offspring, suggesting a dominant effect of
maternal genes or an effect of the intra-
uterine environment on the offspring’s
risk of developing diabetic nephropathy.
These ﬁndings underline the impor-
tance of considering familial factors, in
particularbloodpressure,whenoneises-
timating the renal risk in young offspring
with diabetes. The identiﬁcation of famil-
ial risk factors predisposing to nephropa-
thy could help in identifying subjects at
higher risk for diabetes complications,
who might require more intensive treat-
ments, including antihypertensive drugs,
to prevent diabetic micro- and macrovas-
cular complications.
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